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Abstract 
This article aims to build the concept of sustainable development of public passenger transport in Koszalin. The analysis and 
evaluation concerned communication network that is planned to be used to carry out public transport, as well as transport needs, 
financing transport services, preferences towards means of transport, the rules of the organization of transport market and the 
desired standard of transport services. The conclusions include scenarios for the development of the studied public passenger 
transport process in Koszalin. 
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1. Introduction 
Sustainable development is based on the optimal use of resources and natural environment values, which does not 
significantly and irreversibly affect human environment but combines the laws of nature, the economy, in particular 
with regard to the respect of natural resources (Wysocka, Koziński, 1995). When referring to the quality of human 
life in sustainable development, attention should be paid to the degree of satisfaction of spiritual as well as the 
material needs of people, its degree of requirements satisfaction and fulfillment of the expectations of stipulated 
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normality in activities and situations of everyday life of individuals and society (Kolman, 2000). Formulation of a 
local development strategy requires the local government to take action to define the vision, mission and strategic 
goals and consequently the strategic tasks “written out” in the annual budget plans (Iwan, 2013). The strategy of 
sustainable development of the city assumes generally goals in three areas: economic, social and ecological 
(Kijewska, 2013). 
 Economic goals guide the action of the city to create the conditions for strong economic growth through: 
improvement of housing conditions, modernization and development of the technical infrastructure, modernization 
and improvement of the transport system, the implementation of spatial planning strategies including the 
development needs and creation of conditions for business development (Kijewska, 2013). 
Social goals are responsible for creating conditions for the security needs of the residents in the areas of: the 
creation of new worksites, improvement of public security, building and increase of the use of sports facilities for the 
promotion of mass sports, the smooth functioning of education, the development of universal culture and the 
promotion and development of tourist and recreational values.  
Ecological goals are focused generally on improving or maintaining the quality of the environment by solving the 
environmental problems of the city. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Balancing impact of the city budget for the purpose of PPT 
Source: own 
 
When referring sustainable development of the city to its logistics, attention should be paid to the environment in 
which logistics processes operate. An important component of this environment is the logistics infrastructure of the 
city. It should be noted that the world practice, through its experience and continuous process of standardization, has 
developed a number of solutions important in this aspect enabling for the logical and economically reasonable 
possibilities of combining logistics processes together based on the logistics infrastructure of the city (Iwan 2013).  
In relation to public passenger transport (PPT) realized in the area of the city, usually its logistics infrastructure has 
to face goals being contrary to each other. As seen from the economic perspective, goals are focused on the 
development and modernization of linear and nodal transport infrastructure rationally connecting the districts of the 
city.  The society insists on the goals relating to the adaptation of amount and quality of public passenger transport to 
their expectations. Ecological factor, in turn, forces the focus on the development of public passenger transport to 
reduce the negative impact of transport on the environment. What balances the vectors of the above-mentioned goals 
is the city budget. (Figure 1)  
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2. Methodology 
The study area includes issues of public passenger transport in the aspect of sustainable development of urban 
agglomeration. The subject of the study is the city, and in particular its elements that are associated with the 
implementation of public passenger transport. The object of the study is the process of public passenger transport 
implemented in Koszalin. The main goal of the study is to determine the conditions for the functioning of public 
passenger transport in the aspect of sustainable development of Koszalin. The main problem is to seek answers to the 
question: what are the assumptions and limitations of the model of public passenger transport in Koszalin? The 
working hypothesis adopted in the study was the assumption that - when implementing strategies for sustainable 
development of the city –Koszalin makes a rational plan for the quantitative and qualitative scope of transport 
services according to the preferences and expectations of passengers. 
In the characterization of the subject of this study it should be noted that Koszalin 
(http://bip.koszalin.pl/(12.06.2015)  is a city with county rights and a population of nearly 109 thousand inhabitants. 
It covers an area of 98.34 sq. km. The area of the city is divided into seventeen structural units, which include a basic 
road network and railway areas. Koszalin is on the way of two railway lines: 202 Stargard Szczecinski-Gdynia and 
402 Koszalin-Kolobrzeg (the beginning of the line leading to Goleniow through Kolobrzeg and Trzebiatow). The 
length of public roads in Koszalin is 220.7 km (including municipal roads 52.5% and county roads 33.2%). Koszalin 
is on the way of the international route E28 (Berlin-Kaliningrad) and national roads: S-11 (connecting Koszalin with 
the south of the country) and S-6 (Szczecin-Tri-City http://szczecin.stat.gov.pl). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. The administrative borders of Koszalin 
Source: https://www.google.pl/maps/place/Koszalin (12.12.2015) 
The issue of creating a transport plan allowing residents for smooth movement while maintaining (not worsening) 
living and working conditions has been defined in many documents of the EU, national, regional and local level. 
While keeping the due hierarchy there should be mentioned, among other: Regulation (EC) No 1370/2007 of the 
European Parliament and of the Council of 23 October 2007 on public passenger transport services by rail and by 
road, The European Parliament Resolution of 23 April 2009 on Action Plan on Urban Mobility (2008/2217 (INI)), 
Act of 16 December 2010 on the collective public transport (Journal of Laws 2011 No. 5, item 13 as amended ), 
Spatial Plan for the West Pomerania Province, Program for Environmental Protection for the West Pomerania 
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Province, Koszalin Development Strategy or the Integrated Public Transport Development Plan of Koszalin for the 
years 2006-2013. The analysis of these source materials, in relation to the public passenger transport, boils down 
essentially to adaptation of the quantity and quality of transport services to the demand, reduction of the negative 
impact on the environment and the size of (socially acceptable) economic costs related to running this type of 
business. 
When detailing the range of the plan of public passenger transport Polish legislator pointed out that it should 
contain (Art. 12 of the Act of 16 December 2010 ): 
x communication network, in which it is planned to carry out public transport; 
x assessment and forecasts of transport needs; 
x expected financing of transport services; 
x preferences concerning selection of the type of means of transport; 
x principles of the transport market organization; 
x the desired standard of transport services in the public transport; 
x expected way of organizing information system for the passengers. 
When analyzing and assessing communication network on which it is planned to carry out public transport in 
Koszalin it should be noted that it consists of 16 bus lines: 13 regular daily (all-week), 2 regular daily (Monday to 
Saturday) and 1 seasonal (all-week). The length of each bus lines is shown in Figure 3. Analysis of the data 
presented demonstrates a diverse line length - the longest is No. 3, 12 and 2, and the shortest is No. 17, 18 and 8. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The length of bus lines in Koszalin 
Source: own study based on data from MZK Koszalin sp z.o.o. 
 
Bus lines performing public passenger transport in Koszalin operate by “occupying” 85.19 km of public roads of 
the city, which represents 38,60% of their total length.  Map of lines and stops in Koszalin is shown in Figure 4. 
Analysis of road line infrastructure in Koszalin shows that there is a concentric road system running in the basic 
directions of N-S and W-E, the center of which is coincident with the city center and two major (internal and internal 
- external) ring roads. 
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Figure 4. Map of lines and stops in Koszalin 
Source: http://mapka.mzk.koszalin.pl/mapka/ (12/12/2015 
Nodal infrastructure (285 stops, including 7 interchanges), arranged along the routes of buses allows for the 
implementation of combined transport (changing the direction of movement). The way of their arrangement (co-
location) is sufficient for the current scheme of bus routes for each line.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. The number of vehicle-kilometers (in monthly terms) 
Source: own study based on data from MZK Koszalin sp.z.o.o. 
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The intensity of the transport work is expressed in number of vehicle-kilometers and the number of transported 
passengers (Figures 5,6,7 and 8). Analysis of the provided data shows that the increased work is recorded in the 
months of June, July, August and October. Average transport work in each month is comparable to that in the three 
examined years with the exception of December 2014, where there was an increase of 14.5% compared to the 
previous years. This distribution demonstrates the stable operation of transport, allowing for rational planning of its 
size on a monthly basis. 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. The number of vehicle-kilometers (in annual terms) 
Source: own study based on data from MZK Koszalin sp.z.o.o. 
The annual number of vehicle-kilometers shows that the biggest work in the period was made in 2012 - 2,769,022 
and the lowest in 2013 - 2,688,299.6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Number of passengers (in monthly terms) 
Source: own study based on data from MZK Koszalin sp.z.o.o. 
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Analysis of the number of passengers carried in monthly terms shows that most people were 
transported in March, April, October, November and December. The lowest number of 
passengers was recorded in the summer months: July and August. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Number of passengers (in annual terms) 
Source: own study based on data from MZK Koszalin sp.z.o.o. 
In annual terms, most of the passengers were transported in 2013 - 19 067 488, the least in 2014 - 18 391 032. 
When comparing the number of passengers and vehicle-kilometers it should be noted that the highest efficiency of 
transport was achieved in 2013 - 7.09 passengers per vehicle-kilometer, the lowest in 2014 - 6.75 passengers per 
vehicle-kilometer (Fig.9). 
 
 
 
 
 
 
 
 
 
 
 
Figure 9 Number of passengers per 1 vehicle-kilometer 
Source: own study 
The intensity of the transport measured with the frequency of courses of buses is varied. There might be 
distinguished lines of high frequency: 2, 4, 6, 11, 14, 15 and 16 (in the peak up to 20 min.), the lines of relatively 
rhythmic frequency: 3, 8, 10, 12, 13 and 17 (in the peak every 30 or 40 min.) and dedicated lines 9 and 18 (according 
to local needs).  
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Table 1. Number and types of buses  
Type of bus 2012 2013 2014 
Number 
of 
buses 
Exhaust 
emission 
standards 
Number 
of 
buses 
Exhaust 
emission 
standards 
Number 
of 
buses 
Exhaust 
emission 
standards 
Dab series 12 10 2 10 2 10 2 
Dab S15 1 2 1 2   
Dab S7 3 2     
Neoplan 9 2     
Man NG 312 7 2 7 2 6 2 
Man NL 313 2 2 2 2 2 2 
Man NL 222 7 2 7 2 7 2 
Man NL 223 6 2 6 2 6 2 
Man NL 223 2 3 2 3 2 3 
Man NL 283 3 3 3 3 3 3 
Man A21 Lion City 2 5 2 5 2 5 
Man NL 283   2 5 2 5 
Man NL 253     2 6 
Mercedes 416CDI 1 2 1 2 1 2 
Mercedes 1 4 1 4 1 4 
Scania Omni City 5 4 5 4 5 4 
Scania Omni City 6 5 6 5 6 5 
Scania Omni City 
dł 
2 5 2 5 2 5 
Total 67 57 57 
 
Source: own study based on data from MZK Koszalin sp.z.o.o. 
The transport is provided by 57 buses, 14 of which are equipped with drive sets with exhaust emission standard 
EURO 6 and 5, and 11 with standard 4 and 3. When assessing the environmental impact of buses involved in the 
transport in Koszalin it should be stated that there is no evidence that it is the threat in this regard to the health of 
residents. This fact is confirmed by environmental studies carried out in a continuous manner by the Voivodship 
Inspectorate of Environmental Protection (WIOŚ) in Szczecin, indicating very low values of SO2, NO2 and PM10 
for Koszalin and the surrounding areas (http://powietrze.wios.szczecin.pl/ (15.12.2015)) 
Financing of public passenger transport in Koszalin is based on balancing generated costs by the Municipal 
Department of Communications and the city budget. Expense to income ratio (covering the costs of revenue with 
ticket sales) expressed as a percentage in the studied period amounted to 53.1 in 2012, 54.4 in 2013 and 52.0 in 
2014. Compared to cities similar to Koszalin, it was one of the highest (e.g. Plock - 40.0, Kalisz - 43.4, Slupsk - 
52.0). On the one hand,  high expense to income ratio shows the rational management of the city budget - a 
relatively low subsidies for public transport, on the other hand, given the relatively low rate of the number of 
vehicle-kilometers per capita: 24.6 in Koszalin, 48.4 in Plock, 28.9 in Kalisz, or 32.0 Slupsk, this is the situation of 
stagnation in this area (this action does not affect the increase in the number of passengers). The tendency of 
stagnation is also confirmed by the fact that in the near future demographic situation in Koszalin will not change - 
the status of the population in Koszalin will be stable and it will fluctuate within the limits of 109 thousand residents. 
Study on passenger satisfaction conducted in 2011-2013 by MZK Koszalin sp. z o.o referred to such 
communications features as: reliability (punctuality, performance of courses, frequency), travel conditions (safety, 
comfort, accessibility of stops), buses (technical condition, cleanliness), driver (service culture, driving), stops 
(equipment, readability of timetables, passenger information boards), ticket price (price competitiveness, assessment 
of the purchase possibilities), and the efficiency and functionality (adapting communication to the needs of 
passengers). Overall assessment for 2011 and 2012 in a study conducted online was similar and amounted to 3.73 
and 3.74 respectively. The 2013 survey was conducted through questionnaires and resulted in 3.87. The 2014 study 
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involved the main communication preferences of passenger of Koszalin’s transport on a representative sample of 
persons aged 16+ (sample n = 880). Overall assessment obtained as a result of this study was 3.97 (60% respondents 
considered it as good, 18% as very good). The most common negative assessment of transport concerned too low 
frequency of courses, frequent bus delays and excessively high ticket prices. The most important features identified 
by respondents in this study were punctuality (20% of responses), frequency (17% of responses) and directness (16% 
of responses). 
3.  Conclusion 
Analysis and assessment of the state of transport (linear and nodal) infrastructure, the transport of public utility, 
assessment and forecasts for transportation needs, financing transport services and preferences and desired standard 
of transport services in Koszalin allows to develop at least two scenarios for its future functioning: conservative and 
development-based. Conservative scenario requires no commentary - it is because it is reactive and allows to 
maintain the current state without any determined changes. System of transport network, quantitative status of the 
fleet, the quality of services will change slightly by adapting to the legal and organizational requirements implied by 
the authorized decision-makers of the public sector. Taking into account the European and global challenges 
associated with trends in this area, aimed in particular at protecting the environment and the withdrawal of private 
transport from city centers, makes it possible that this scenario can go from the conservative to digressive one in 
relatively short time. 
The development-based scenario requires the authorities of Koszalin to be courageous in the redesigning of the 
transport infrastructure network, changing habits of passengers and residents of Koszalin and neighboring 
municipalities, financial expenditure related to redesign and quantitative and qualitative change of the MZK’s fleet, 
reducing the rate of payment while increasing the number of vehicle-kilometers per capita. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. Coaxial, two-ring system of communication network in Koszalin 
Source: own study 
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Concepts of a coaxial two-ring system of communication network in Koszalin are shown in figure 10. The 
introduction of this solution requires the use of reengineering process - the radical redesign of public passenger 
transport in Koszalin and neighboring municipalities. In its assumptions this should include the idea of integration in 
the area of junctions and interchange stops (black circles in the figure), the amount of which must be precisely 
designed. Junctions and interchange stops should be integrated with the other transport levels (district, provincial, 
national and even international), and equipped with suitable system guides (e.g. connected to the Internet). The 
system of public roads, railway network, the location of the stations: rail, bus and private carriers (e.g. minibuses) as 
well as the distribution of car parks in Koszalin allows to create an integrated, intermodal interchange center based 
on the railway infrastructure (maintaining the right balance it is possible to create interchange center similar to the 
communication solutions functioning e.g. in Krakow or Katowice). 
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